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(54) Laminated thermoplastic 
product and articles produced 
therefrom 

(57) A laminated product made of 
thermoplastic material, which com- 
prises at least one layer of polyme- 
thylmethacrylate and at least one 
layer of high-impact polymethylme- 
thacrylate. 
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SPECIFICATION 

Laminated thermoplastic product and articles produced therefrom 

5 The oresent invention relates to a laminated product made of thermoplastic mateia li and I to 5 
finfshed articles produced therefrom. More particularly the invention relates to a laminated 
Suet made of pofymethylmethacrylate (PMMA) having improved mechan.ca. charactenst.es 

«L rfrocessabilitv, as well as to finished goods obtained therefrom by thermomolding. 
8 S f s ^noTn Tpmduce PMMA sheets by extrusion and succesive calendering through sets o 
in J££ Likewise it is known to produce from such sheets shaped articles such as hydrosan.tar.es 10 
£X*/ klSn sinks wash basins, shower footboards and partitions), luminous publ.cty s.gn 
(baths, kitchen s.nks , wasn »" • sky | ig hts and light domes, and partition panels for 

iSJhtoSK^ are senera,ly obtained b v. th ° known 

hLZSdina technique by heating the PMMA sheets and shaping them in suitable molds. 
*i R t£ £«tlno 9 of "he sheets in general is carried out in an oven in which the sheets are arranged 15 

- JaLk sSenaed by their upper ends with suitable pincers. In the first few minutes of the 

* heSfni VehK S 
a occurrina during the extrusion stage of the sheets and the success.ve calendering. m 

After ^thSSmg, owfng to the temperature attained by the sheets under operating cond.t.ons ^ 

ot\ (» temoeSure which is higher than the glass-transition temperature of the material) there 20 H 

fccuS an elongation stageof the sheets themselves, caused by creep of the matenaL In the 

of PMMA sheets when applying the usual heating times, there were found to occur ^ 

efo^gationlTealS Inan 10% 'with Insuing dimensional variations and problems .n the ^ 

30 EEu^ 8 

3 'The^esfmS 'a-nated product made of thermoplastic materia, which 

comprised II ^least one lajer of polymethylmethacrylate and at least one layer of h.gh-.mpact 

35 P Txte^*^o4»<* the high-impact polymethylmethacrylate layer preferably appears as 

8 Thfoolvmethylmethacrylate (PMMA) layer suitably comprises a methacrylic based resin _ 
ohtTinid K known conventional polymerization method (suspension, emulsion polymer.zat.on, 
40 tS^SS^SSSm a homopo.ynJ of methylmethacry.ate or a copper of -ethylmetha- 
crylate preferably with methyl-or ethylacrylate, in quant.t.es varying from 2/o to 10% by 

by a weTknown system, for instance by calendering under heat an extruded PMMA sheet w,th 
8 and the high-impact Po'V-thy.-ethac^ 

*n JfJJElSv known materials are commercially available. For instance, for the product.on of 50 

- '7^JS^SS£SSI may be a conveniently used the P°lymethacry.ic resn 'Produced by 
I. . „ e , « A under the name "VENDRIL" (Registered Trade Mark), while for the 

** orooucllon of the ^hightmpact poTymethacry.ate film ?here may be used the high-impact 

• poCe\hac°ylate OlfoGLAS DR 1 0OEG resin (Registered Trade Mark) produced by Rohm & ^ 

55 H The laminated product of the present invention is preferably produced by coupling together an 
extruded PMMA sheet, directly during the heat calendering stage of the sheet he'ng extruded 
with ?high^mpact polymethylmethacrylate film previously produced by erther calendering or by 

60 ^The^ickness of the polymethylmethacrylate film depends on the type of product that it is 60 

accompanying drawing, which schematically illustrates a process for the preparation of a 
65 'TThe tr P oc^ * * « — ^ 1 ' h «" ^ " » 65 
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sheet 2 which is then passed between calendering cylinders 3, 4 and 5 of a calender During 
Passage of the sheet between the calendering cylinders 4 and 5, there ,s effected its stable 
^oTmiino with a high-impact polymethylmethacrylate film 6 which comes from a reel 7. 

The tnuTobta,ned coupled product 8 is then cooled down on cooling rollers 9, to obta.n the g 

5 ^JS^SS^IO JS llTSSi. dragging rollers respectively for the high-impact film 
and for the lammated product, while reference numbers 12 and 1 3 respect.vely .nd.cate gu.d.ng 

r0, Usfna the polmethacrylic resin VEDRIL, produced by Montedison S.p.A.. and a high-impact 
1 0 film ob?ained from the OROGLAS DR 1 00 EGG resin produced by Rohm & Haas, there have 1 0 
been D roduced laminated products by the process described above. .... 

There were then prepared sheets having a total thickness of 3 and 5 mm. in which the 
th£ne^s of the h"gh-impact film was respectively 0.3. 0.6. 0.8 and 1.0 mm. Following the 
same procedures there were then prepared sheets of the same thickness of 3 and 5 mm. but ^ g 

1 5 "Troln ta£ZSL7ta prepared test pieces to be subjected to impact-resistance teste 
according To the British Standards Institution, BS-2782 -306/B. The tests were conducted by 
subiecting the test pieces to impacts on the side opposite to that of the high-impact film. 

The results that were obtained are given in the Table below. 2Q 
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TABLE 



Thickness of Impact 
Total Thickness high impact resistance 
25 TEST No of sheets in mm film in mm Kgcm/cm 



1 3 



13.2 



2 



3 0.3 1 6.0 



3 3 0.6 21.6 

30 4 3 0.8 23.7 30 



5 

6 5 



3 1.0 24.3 



7 



18.7 

5 0.3 23.1 



8 5 0.6 26.4 „ 

35 1 5 0.8 27.8 35 

10 5 1 0 31.5 



From the above table it is clearly apparent that the laminated products of the present 
40 invention (tests 2 to 5 and 7 to 1 0) have an improved impact resistance with respect to the 40 

• sheets made of polymethylmethacrylate only (tests 1 and 6). . . . 

The laminated products obtained according to the present invention have beenj subjected I to 
heating in order to be successively heat-molded into articles of various types, and no significant 
elongation could be detected at the end of the heating itself. 45 
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C r A laminated product made of thermoplastic material, which comprises at least one layer 
of Dolvmethylmethacrylate and at least on layer Of high-impact polymethylmethacrylate. 

2 Ateminated product as claimed in claim 1, wherein the high-impact polymethylmethacry- 

50 late , ^ s m « n 'S5 t 5Sd UBt as cla imed in claim 1 or 2, wherein the polymethylmethacrylate is a 

homopolyme^of '^^SSSii in claim 1 or 2, wherein the polymethylmethacrylate is a . 
coDolvmer of methylmethacrylate with methyl- or ethylacrylate. 
55 5 A laminated product as claimed in any one of claims 1 to 4, wherein the highimpact BBr 
polymethylmethacrylate comprises a methacrylic resin in which are dispersed particles of an 

e ' a 6!°Tlaminated product as claimed in any of claims 1 to 5, wherein the high-impact 

60 ^ A^Sed^Suc? aVcSmed in claim 6. wherein the said film has a thickness of from 60 

°'8 t0 AlamirTated thermoplastic product according to claim 1, substantially as herein described 
9. A manufactured article obtained by using a laminated product as claimed in any of claims 
1 to 8. 
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